Israel has been certified as polio-free by the World Health Organization and its routine immunisation schedule consists of inactivated poliovirus vaccine (IPV) only. At the end of May 2013, the Israeli Ministry of Health (MOH) has confirmed the reintroduction of wild-type poliovirus 1 into the country. Documented ongoing human-to-human transmission necessitated a thorough risk assessment followed by a supplemental immunisation campaign using oral polio vaccine (OPV). The unusual situation in which ongoing poliovirus transmission was picked up through an early warning system of sewage monitoring without active polio cases, brought about significant challenges in risk communication. This paper reviews the challenges faced by the MOH and the communication strategy devised, in order to facilitate and optimise the various components of the public health response, particularly vaccination. Lessons learned from our recent experience may inform risk communication approaches in other countries that may face a similar situation as global polio eradication moves towards the 'End game'.
Background
Israel has been certified as free of poliovirus by the World Health Organization (WHO) along with the entire WHO European Region in 2002 and has been using an inactivated polio vaccine (IPV)-only immunisation strategy since 2005, as most European Union (EU) countries do.
At the end of May 2013, the Israeli Ministry of Health (MoH) confirmed the reintroduction of wild-type poliovirus 1 (WPV1) into Israel following its detection in routine environmental surveillance of poliovirus in the sewage system near the town of Rahat, southern Israel. Enhanced surveillance for clinical cases did not detect any cases of paralytic poliomyelitis, most likely due to high vaccine coverage rate of the population, above 95% before WPV1 has first been detected at end of May, and above 98% after the inactivated poliovirus vaccine (IPV) catch-up campaign that was undertaken during June and July, evident from the computerised National Vaccination Registry [1] . On 5 August, following thorough epidemiological and virological investigation and the recommendation of an invited WHO mission, the MoH decided to conduct a supplemental immunisation activity (SIA) to vaccinate all children aged from 0 to 9 years in the southern region of the country (Southern District) who had not received oral polio vaccine (OPV) in the past, with a bivalent oral polio vaccine (bOPV). Two weeks later, following continuous circulation of WPV1, the SIA was extended to cover the entire country [1] .
This has been a unique and unprecedented situation and a public health challenge within the global polio eradication efforts. To our knowledge, this has been the first case of detection of WPV by an early warning system of environmental surveillance and not through presentation of polio cases, into a 'polio-free' country that uses 'IPV only' as its routine vaccination regimen [2] . This special situation has made the decision to deploy an SIA with OPV complex in terms of risk communication. This paper reviews the challenges faced by the MoH and the communication strategy formulated in order to facilitate and optimise various components of public health response, particularly vaccination, and lessons learned at the national level.
Risk communication challenges
From the onset, it became clear that risk communication will play a crucial role in building trust among the public and professional stakeholders. Therefore, the Ministry's communication and media experts were full members of the national outbreak control team. The MoH identified challenges related to risk communication as:
• communicating the risk associated with a silently circulating WPV1 in a highly immunised community; • communicating the decision and the rationale behind it (need and urgency) for public health action, particularly an SIA, despite the lack of paralytic polio cases; • communicating the advantage of an SIA using OPV to halt WPV1 circulation, in a community already highly immunised with IPV; • communicating the benefits of an SIA using OPV taking into consideration individual (prevention of viral shedding), public (eradication of the virus and protection of contacts) and global (polio eradication) health aspects; • communicating the safety and risks of OPV in general and bOPV in particular; • communicating the rationale of reintroducing OPV after its use was stopped in 2005.
Communication strategy during early phase of the investigation
In the WHO published guidelines for risk communication in an outbreak situation [3, 4] , the basic principles are trust, early announcement, transparency, 'the public' and planning. The first three components are difficult to separate. The main goal of communication management is building and maintaining public trust. Routine childhood vaccination programmes in Israel are not obligatory and are generally perceived as having a good reputation, as reflected by the high rate of coverage for all vaccines (over 95%) (unpublished data).
An important tool in maintaining trust is transparency to avoid potential accusations of concealing information by decision makers. This requires that the public receives full information from an official health authority. In accordance with this approach, within one day, after the confirmation of WPV1 circulation in the country, a report using information available to the MoH was made public [5] .
The rationale underlying early announcement was to provide information to the media and establish the MoH as the most reliable source while aiming at preventing media reports of rumours and speculations from emerging and spreading, especially via social media [6] .
Similarly, the media and the public were informed about any new data generated from environmental surveillance and population surveys and about subsequent public health response, in a timely manner. Except for one instance where preliminary laboratory results were leaked to the media, all information held exclusively by the MoH, was made public via official media briefings. To prevent a situation where the public receives information before healthcare professionals, a major effort was undertaken to ensure that all briefing materials intended for both professionals and lay public were prepared simultaneously and distributed first to healthcare professionals and MoH employees and immediately afterwards to the public.
Communication strategy in preparation for the supplemental immunisation activity
Following consultations with WHO experts during their mission to Israel, preparations for a SIA began as part of a coordinated public health response plan. An integral part of preparedness included a comprehensive communication plan. The Government Advertising Bureau was recruited for this task and a decision was made to design two campaigns -one that would focus on hygiene and be launched before starting the SIA, and another one that would focus on vaccination. As a complementary measure, the MoH sought counselling from a commercial strategic consulting firm to prepare the communication plan and to design key messages for the public. Moreover, the firm was asked to advise on management and monitoring of communication in electronic media, in particular social networks, that were identified during the 2009 influenza A(H1N1) pandemic as having an have an important impact on public opinion [7, 8] .
In the planning process, we identified a number of potentially critical points. The first and most important was to achieve consensus amongst the medical community regarding the need for a SIA [9] . During the 2009 pandemic in Israel, vaccination campaigns faced difficulties as a sizeable number of physicians did not support or opposed influenza vaccination [10] . In the presented incident, many opinion-leading physicians employed by health organisations outside the MoH, including paediatricians, family physicians, infectious disease and neurology consultants, were fully engaged in the MoH decision regarding vaccination. This was achieved by discussions and briefings of chairs of national medical societies, national medical councils and the Israeli Medical Association and information delivery to the entire medical community. Points of contact at the MoH Public Health Services were established to provide feedback and consultation to frontline physicians [11] . In weeks after the decision to deploy the SIA, dozens of conferences were held by MoH senior representatives in every hospital in the country and in every region. At the political level, the Israeli Government received periodic briefings and the Health Minister was engaged in key decisions. These measures achieved an almost end-to-end consensus amongst the medical community, to the point where local 'anti-vaccine' movements had to seek support from known anti-vaccine doctors in other countries e.g. in the United States and India [12] .
A notable example of engagement was the reaction of primary care paediatricians in Israel. Paediatricians' attitudes were monitored by their inputs into the paediatric professional electronic network (IPRONET) that is used by 500 paediatricians across Israel and therefore served as an indicator to their viewpoints. IPRONET communications as well as small focus groups held prior to the campaign revealed that most paediatricians declared that they were neither going to recommend OPV to their patients, nor vaccinate their own children, due to the perceived low risk-benefit ratio of OPV. This was mitigated by seven informal information papers and daily responses to frequently asked questions (FAQ) by senior paediatricians in their network during the SIA together with direct formal email briefings from the MoH regarding the status of WPV1 circulation and rationale for the SIA, using email contact lists provided by medical organisations and associations. Continuous monitoring of network postings by the site coordinators documented a gradual shift from scepticism to enormous support of the campaign (E Somekh, personal communication, 15 August 2013).
The second critical point was that ideological antivaccination groups were expected to take advantage of the situation and attack vaccines in general and the 'new' polio vaccination with bOPV in particular. It was decided not to confront those movements head-on, but to prevent them from negatively influencing the general public as at that point in time, only 55% of parents said they would vaccinate their children against polio although 80% said they do believe an MoH action is needed (Government Advertising Bureau commissioned survey, Y Amikam, personal communication, 10 July 2013). Indeed, even before the campaign was launched, antivaccinists started advocating against it, especially via electronic media.
The third point was the rationale for the SIA using OPV was complicated to deliver and it was even harder to motivate the public to take action and get vaccinated. An SIA had also been carried out in the neighbouring Egypt a few months earlier due to WPV circulation detected through environmental surveillance. However, a profound difference was that Egypt has OPV in routine childhood immunisation programme [13] . The idea of reintroducing a live attenuated vaccine that had been abandoned nearly a decade ago was difficult to understand.
Not only did the fact that there were no paralytic cases make the decision to launch a SIA difficult for policy makers, it certainly also altered the perception of risk among the public. In this respect, the SIA seemed to have become a 'victim' of the success of the environmental surveillance, as much as vaccination has become a victim of its own success [14] .
The fact that OPV was to be given to children who were already vaccinated with IPV and hence, protected from paralysis in the event of exposure to WPV1, caused much hesitation amongst parents who subsequently decided not to pursue vaccination with OPV due to the perception of the risk for paralytic polio and risk associated with vaccine administration. Many parents felt that OPV was a 'social' vaccine that builds on herd immunity and compensates for the small percentage of the population that has not received IPV, and felt that administering OPV to their IPV-vaccinated children is merely altruistic. Mindful of that, the message to the public was that the vaccine will protect their family members and close friends and not just the individual or the 'environment' or 'society'. Accordingly, the main slogan of the campaign was 'Just two drops and the family is protected from the risk of polio' (Figure 1 ).
In the information era, the number of sources of information is immense and as a result, the MoH had to interact or be present in all of them in order to deliver valid information and ensure accessibility of the public to information. The use of a variety of communication measures is an important principle in risk communication plans [8] . Communication strategy during the SIA
The SIA was carried out in two phases. First it started in the Southern District which appeared as the epicentre of WPV1 introduction. After two weeks, following ongoing WPV1 activity, the full national phase was launched.
There has been an obvious increase in Internet use for gathering information compared to similar events in the past. Browsing activity monitoring of the official MoH polio campaign website is described in the Table. Notably, most browsing activities were up to three minutes long, and involved single page views ('bounces') in over half of cases.
The MoH decided on a massive and continuous presence of public health professionals who had undergone ad hoc training to answer questions, eliminate ambiguity and rectify disinformation through online and traditional media. This approach proved effective in motivating people to comply with medical recommendations as previously described [15] .
One of the problems that arose from deployment of multiple responders, however, was occasional lack of uniformity in messages. Rare cases of contradicting messages (almost always concerning minor issues) were picked up by vaccination opponents and used for attacking the campaign and questioning the MoH credibility. Frequent briefing of professional responders aimed at preventing such situations, but uniform messaging remains a challenge for management of future incidents. By the time the SIA was launched, the continuous sharing of information and transparency had harnessed almost all health journalists to support the SIA and its objectives. Monitoring of the media was performed throughout the SIA in order to identify the 'hot' issues in the public debates and comment on them e.g. vaccine safety, necessity, side effects, etc. A significant decrease in public interest was observed over time due to 'fatigue' from the 'polio issue', summer leave and Jewish High Holidays in September, as well as regional security concerns. Despite that 'fatigue', fundamental vaccine opponents continued to object to the SIA mostly through certain known anti-vaccine websites and in an active approach MoH responders started conversations over the Internet.
As mentioned above, one of the 'hot' issues was vaccine safety. The public questioned many aspects of OPV such as clinical trial data and evidence base, data from previous OPV use and the risk of vaccine associated paralytic polio (VAPP). One of the arguments of the vaccine opponents was that the MoH yielded to international pressure from WHO and other international health authorities as part of a global campaign and not a local need. The risk perception of the vaccine was enhanced and public anxiety was directed towards VAPP rather than the risk from WPV1 circulation. In order of mitigate those concerns, data from post marketing safety surveillance, the package insert of the vaccine, laboratory testing results of the specific bOPV lots used and clinical trials done with the vaccine were published on the official MoH website and questions in social media answered by a dedicated MoH specialist.
Lessons learned from polio communication strategy
By mid-October, more than 900,000 children of 1.2 million candidates were vaccinated. Seemingly, this coverage rate had a favourable epidemiological effect -as judged by the dramatic reduction in prevalence of WPV1 detected during environmental surveillance and field surveys -but was it successful from a risk communication point of view? How can health authorities improve compliance during SIAs?
First, health authorities need to assess their methods of communication before and during an outbreak of infectious disease [16] . This is certainly true in a major event that lacks concurrent morbidity. Risk communication in relation to vaccine-preventable diseases (VPDs) involves certain unique aspects, especially those related to the safety, efficacy and effectiveness of vaccination, and social factors such as anti-vaccination movements, conspiracy theories and ethical discourse surrounding equality, autonomy and mutual guarantee. The current silent transmission of the poliovirus involved communication challenges related to VPDs in general, but also specific challenges related to public health policy built on early warning signals, perception of disease risk in a vaccinated population and reintroduction of a 'forgotten' pathogen and vaccine.
Second, the importance of the Internet as key media was acknowledged and emphasised in this campaign. However, one cannot abandon traditional media since not everyone has Internet access. Billboards, radio, television and traditional mail messages have proven particularly useful among specific sectors with limited Internet use. This finding is in line with results obtained in a recent EU-wide opinion poll (Eurobarometer), suggesting that television is the main source of information on developments in science and technology, followed by newspapers and websites [17] . Another example is the use of the MoH call centre by the public which reflected public interest and concern over time ( Figure 3 ).
Third, reliable information on vaccines, should preferably be made available routinely and not only when an SIA is contemplated. Such pro-vaccine sites may include narratives and stories of patients or family members thereof who fell ill with VPDs in order to have more impact. It is important to work on the image of the health authority as a credible source of information and judicious decision maker, throughout the year, so that the level of trust in the information provided will be high during public health emergencies. Health communication interventions can be strengthened through the adoption of a more holistic ecological model of people and their health-related behaviours analysed in the context of larger social, economic, political, and cultural forces [18] .Local stakeholders demand local content for their information feed and messages from a trusted local leader are the most superior forms of communication [19] . Israel is characterised by a heterogeneous population, consisting of social, ethnic or religious communities with distinctive cultural characteristics, occasionally involving sectorial decision making processes. Such communities include the Arabic minority, ultra-orthodox Jews, Ethiopian ethnic group and migrant workers from Africa lacking official status in Israel. For each group, well-phrased messages were delivered taking into account cultural and linguistic barriers as well as direct approach to ensure engagement of community leaders. This attitude proved useful in that vaccine coverage in some of these groups was higher than the coverage in the general population (unpublished data). It is worth mentioning that those communities are far less influenced by the Internet and electronic media.
Many questions arise but still remain unanswered. As public objection to vaccination campaigns as discussed above might increase in the future, there needs to be more engagement of stakeholders in public health decision-making processes. The question is where to draw the line? Is it appropriate to involve non-professionals in a decision making process that is fundamentally professional? Will inclusion of antivaccinist group representatives in the process soften their opposition or just feed information that could be used against vaccination?
The current campaign, by choice, hardly used negative messages about the risks form the WPV1, although there were voices suggesting it. Is such 'intimidation' a helpful communication technique when risk perception is distorted in parts of the public?
Can there be too much information in public health? Although much information was delivered throughout the event, unprecedented in volume and in number of media channels involved from an Israeli perspective, it did not stop vaccine opponents and other groups to claim that there was not enough information available'. Noteworthy is that this claim was rejected by the Supreme Court of Justice who dealt with a petition filed by antivaccinists against the current polio SIA. Too much information may cause confusion and misunderstanding, especially when messages are complex. The right 'dose' of information is therefore arguable. One example is the paradoxical effect that messages relating to the risk of vaccine safety and efficacy may cause [3] .
Routine communication management, health authorities' general image and availability to the public, affects the risk communication in any public health challenge. According to surveys carried out in Israel during the current incident, the level of public trust in the MoH was high and increased over time. A survey conducted by Government Advertising Bureau in early July 2013, found that 75% of respondents thought that the MoH handled the event properly (Y Amikam, personal communication, 10 July 2013). One month later (just before the SIA was launched), this figure rose to 79%.
Interestingly, the links to anti-vaccine sites in the Internet still appear higher up than the MoH official site in Google searches when typing the word 'polio'. This is exemplified by antivaccinist and MoH 'YouTube' movies ranking 1st and 10th in Hebrew Google search of 'polio', respectively, despite the fact that the MoH movie has gained over 200,000 views as compared to only 25,000 for the anti-vaccine movie. Overall, this emphasises the continuous challenge health authorities are facing, even when risk communication is planned thoroughly and performed systematically.
More research that identifies improved methods for communication and sharing of information between public health and healthcare professionals is needed [10] . Communication with professional staff at all levels is critical, and requires planning and sufficient time intervals between transmitting information to professionals and the public, to keep professionals up-todate in parallel to the process of feeding information to the media. Methods for generating uniform and consistent messages, especially when a large number of responders from various disciplines and organisations are involved, also deserve study.
One limitation of our analysis of risk communication is related to its qualitative nature and the fact that exact quantitative measurements and monitoring in an unexpected and untoward situation may be difficult, especially when most resources are invested in response and monitoring other aspects such as clinical and environmental status.
In conclusion, the Israeli MoH has devised a comprehensive communication strategy in order to facilitate and optimise the various components of the public health response to reintroduction of WPV1 into Israel, particularly the SIA. Lessons learned from our recent experience may inform risk communication approaches in other countries that may face similar situations as global polio eradication moves towards the 'End game'.
